Insulin-like growth factor-I and insulin have no differential effects on glucose production and utilization under conditions of hyperglycemia.
We have previously shown that in moderately hyperglycemic depancreatized dogs, a glucose-lowering infusion of insulin-like growth factor-I (IGF-I) increased glucose utilization and lactate more, and suppressed glucose production and lipolysis less, than an equipotent glucose-lowering dose of insulin. Similar differences have been observed by others in nondiabetic and diabetic rats. To determine whether the decline in glycemia was important in detecting differential effects of IGF-I and insulin on glucose turnover, IGF-I (0.43 micrograms/kg.min; n = 6) or insulin (0.9 mU/kg.min; n = 9) were infused for 180 min, while hyperglycemia (approximately 180 mg/dl) was maintained. The decline of plasma glucose specific activity was minimized by using the matched step tracer infusion ([6-3H]- and [2-3H]glucose) method. Our results confirmed the approximately 10% potency of IGF-I on glucose metabolism compared to insulin and the lack of effect of IGF-I on insulin clearance. Under conditions of hyperglycemia, the glucose turnover findings were unexpected; there was no difference in the inhibition of glucose production (difference from basal, 2.7 +/- 0.4 mg/kg.min with IGF-I and 2.4 +/- 0.2 with insulin) or the stimulation of glucose utilization (difference from basal, 4.5 +/- 0.8 mg/kg.min with IGF-I and 4.7 +/- 1.3 with insulin). However, lactate increased more (P < 0.01) with IGF-I (from 1230 +/- 163 to a peak of 1903 +/- 349 microM) than insulin (from 1209 +/- 291 to 1535 +/- 340 microM) despite the same increment in glucose utilization. FFA and glycerol declined more with insulin, but the difference was not significant. IGF-I and insulin suppressed plasma amino acids to an equivalent extent. We concluded that 1) the differential effects of IGF-I and insulin on glucose turnover are masked under conditions of hyperglycemia; and 2) because insulin and IGF-I induced the same increment in glucose utilization, but lactate increased more with IGF-I, IGF-I might affect intracellular glucose metabolism differently from insulin. The failure of IGF-I to induce greater glucose utilization than insulin during hyperglycemia, the greater rise in lactate with IGF-I treatment, and the absence of differential effects on proteolysis indicate that IGF-I might have only limited clinical application in the treatment of diabetes.